Regulation of TNFRSF6 (Fas) expression in ataxia telangiectasia cells by ionizing radiation.
Several studies have shown that ionizing radiation induces transcription of the TNFRSF6 (Fas) gene, leading to augmented TNFRSF6 protein levels at the surface of irradiated cells. We have examined TNFRSF6 expression in an apparently normal lymphocyte line and in a lymphocyte cell line derived from a patient with ataxia telangiectasia (AT) before and after exposure to radiation (0-10 Gy). Plasma membranes were isolated from normal lymphocytes and AT cells and subjected to Western blot analysis, using a TNFRSF6-specific monoclonal antibody to probe resolved proteins transferred onto nitrocellulose membranes. In both cell types, the presence of a 48-kDa band corresponding to the molecular mass of TNFRSF6 was revealed. Analysis of FITC-conjugated anti-TNFRSF6 antibody-stained normal lymphocytes and AT cells confirmed TNFRSF6 expression in both cell types. In MTT assays, AT cells treated with agonistic anti-TNFRSF6 Ab (CH.11) displayed a 25.9% decrease in cell viability, relative to cells treated with isotype-matched IgM Ab, suggesting the presence of a biologically active TNFRSF6 receptor at the AT cell surface. Exposure to cycloheximide (0-5 microg/ml), a metabolic inhibitor, enhanced sensitivity of AT cells to CH.11. Normal lymphocytes exhibited increased levels of apoptosis (approximately 34% cell death relative to cells treated with isotype-matched IgM Ab) when exposed to CH.11; however, the degree of cell death was not altered significantly with increasing concentrations of cycloheximide. When AT cells were exposed to 0.1, 0.5, 2 and 10 Gy, the activities of caspases 3 and 8 increased in a dose-dependent manner at 24 h postirradiation and reached a plateau by 72 h. A similar trend for activation of caspase 3 and 8 was observed in normal lymphocytes after irradiation. To assess the roles of TNFRSF6 and/or caspase 8 in radiation-induced cell death of AT and normal lymphocytes, and to determine whether hyper-radiosensitivity in AT cells is correlated with increased activity of these two components of the TNFRSF6 pathway, AT and normal lymphocytes were irradiated in the presence of ZB4, an anti-TNFRSF6 blocking antibody, and a caspase 8 inhibitor (Z-IETD-FMK). Apoptosis was determined by Annexin V staining using flow cytometry. Incubation with ZB4 anti-TNFRSF6 antibody did not alter the fraction of apoptotic cells in either AT cells or normal lymphocytes treated with doses of radiation ranging from 0-10 Gy. In contrast, apoptosis was significantly reduced in both cell lines in the presence of Z-IETD-FMK when samples were exposed to low-dose (< or = 2 Gy) radiation. Relative to control samples (those not incubated with Z-IETD-FMK), no difference in the level of apoptosis was observed in AT or normal lymphocytes treated with 10 Gy. These data indicate that: (a) despite radiation-induced up-regulation of TNFRSF6 at the cell surface, the death-promoting receptor does not play a role in radiation-mediated cytotoxicity; (b) apoptosis in lymphocytes irradiated with low (< or = 2 Gy) but not high doses (>2 Gy) proceeds at least in part through activation of caspase 8; and (3) since blocking anti-TNFRSF6 antibody (ZB4) did not reduce levels of apoptosis in irradiated AT cells to those of normal lymphocytes, TNFRSF6 is unlikely to play a significant role in the hyper-radiosensitivity exhibited by cells having the AT phenotype.